IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 



Attorney Docket No. 249/426 



In re patent application of 
Jun-young KIM, et al. 
Serial No. (Unassigned) 



Group Art Unit: (Unassigned) 
Examiner: (Unassigned) 



Filed: Concurrently 

For: SILICON OPTOELECTRONIC DEVICE AND IMAGE INPUT/OUTPUT DEVICE 
USING THE SILICON OPTOELECTRONIC DEVICE 



The benefit of the filing date of the following prior foreign application filed in the 
following foreign country is hereby requested, and the right of priority provided in 35 U.S.C. 
§ 1 19 is hereby claimed. 

In support of this claim, filed herewith is a certified copy of said original foreign 
application: 

Korean Application No. 2002-72408, filed November 20, 2002. 



CI, AIM FOR CONVENTION PRIORITY 



Commissioner for Patents 

P.O. Box 1450 

Alexandria, VA. 22313-1450 



Sir: 



Respectfully submitted, 



November 20, 2003 
Date 




Reg. No.02,039 
Richard A. Sterba 
Reg. No. 43,162 



LEE & STERBA, P.C. 
1101 Wilson Boulevard Suite 2000 
Arlington, VA 20009 
Telephone: (703) 525-0978 



(I 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



§ gj £! S 
Application Number 

m m ^ m m 

Date of Application 



10-2002-0072408 



2002£ 111! 20U 
NOV 20, 2002 



m m 

Applicant(s) 



21 




SAMSUNG ELECTRONICS CO., LTD. 



2003 



05 



9 



29 



COMMISSIONEl 







(jxy 




hi 




m 


mem 



1020020072408 



#^ «J*}: 2003/5/30 



[AH fig] n^«£!AH 

[aai^si mm 

[^^uni mm s§ 

[^SS] 0016 

[fllSSIXH 2002.11.20 

[^*H^5t^#|] G02B 

[bssi.ss] mz\^ <u ois gje^sxi 

[^ h S2J S^SSJ] Si I icon optoelectronic device and image input/output 

apparatus applying it 

[SS] a> 3^SA|- 

[eS°J3H] 1-1998-104271-3 
[CHBiei] 

0ISS! 

[ CH E| oi 3 H ] 9-1 998-000334-6 

[5I?IS§^aS] 1999-009556-9 
[CHEI2J] 

[£J9] 0I5HS 

[ CH El oi 3 H ] 9-1 999-000227-4 

[SffflSS^BS] 2000-002816-9 

S^SJI] KIM.Jun Young 

[^FPJe^eis] 691008-1267829 

435-010 

[^^1 3 ?SAI ¥<^0UI^ 103§ 302s 

[^3] KR 

S^SJI] CHOI .Byoung Lyong 

[^FeiS^Ss] 620714-1000228 



62-1 



1020020072408 



.ei 01 



J\: 2003/5/30 



^ii 

[^] 

[£JA^^] 
[^IXI] 



137-063 
KR 



M&=? ^dH3§ 593-94 Dim 103< 



01^3 

LEE.Eun Kyung 

661012-2079613 

442-370 

^SAI sh&^ OH&S ?ym^^OHIH 2021 

502S 
KR 



mm® 
oil 21 & 
oisn 

0I5HS 



XII42£°i ^§011 £]•& IS!, XII 60S °l fli 

(en m e.1 ot 
(en 



20 
44 
0 



£1 



39 & 
1,430,000 



29,000 SI 
44,000 ^ 
0 S 
1,357,000 & 



91 



1. fi^A-1- SA||A-U£S)_1- 



62-2 



1020020072408 W^ < U^\- 2003/5/30 

£^ p^ -^^^ofl « 71^:4^ p-n ^ -x"-^ ^^jL^oll 

^-tfl^cfl ^^-^-ol £3g cgc*^ ^ ol^fMr §>M-^) 

^^h ^ojg. ^--g-*H °^o\] <8<MH ik% ^ ^ 

7flA]^ i^^l 71^ ^/HL^r ^ ^ 5)M ifl^ ^Sl^ ^ 

°1 Si ^sflols oj^c^XI sfl^-g- ^ti]^ 

*}^, °1» <>l-§-^t, ties] ^Hlef SM, 7Hf*}cf. 
£ 2 
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1020020072408 ^^ 2003/5/30 

fy^x} 9? °1* SMh <9 #3 #*1 {Silicon optoelectronic device and 

image input /out put apparatus applying it} 

£ 3£- £ 2^ JE^S ^^-i- ^*fl q-JES ^ a^lS nfl, 

p-n ^ -f^H 5.^ ^o] ^(longitudinal), ^ lateral )AS W 

^(quantum well: QW)^ oflM^l «H = # iL<y , 

£ 4^ £ 2ofl JE^m ^T^ofl tfltr ^7> , 

.£ 5^ £ 2^1 5EA^ fix^i cfl^- -§.7} iL°] JE^, 

£ 6£r JE 2^ 2# B^W^El* vfl^-tr ^^pf-o]] tfltr ^7>7l^# 1±<?1 E^, 

E 7^ E 2^1 E^sl igj-^o] *fll^HH af^ ^Ej^- ^j-^H tfltr ^7> 7] 

-2. ^ °m ^**Hr ^ ^ sist e*i, 

£ 8^, £ 2 oil n} = ^7.>o) ^.g. 14 Ef 

41^ Ej-<y ^>S(Time chart) E^, 

£ 10^ -g- ^3^*1 «H n}^ ^^l- 7fl 3=3 iLS iL°} 
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1020020072408 



^ <a*}: 2003/5/30 



£ ll£- £ 2ofl ^^-(80 HI tfl^ iL<y H^, 



13-^ £ 12^ ^-7} s\ 



£ 17-^ t^^l ^l3^AHloll ttj-^ Sj-Aj- cy^^^-^a. 7fl H^ 0.5. J±<?1 JE^, 

£ 18£r t^l ^ sH> ^#^^-^7> c^l*S ^efltil^o.^ A>-g-£l^ ^aHI 



10,50,70,90,125. . 



11. ..^ 



15. . .^sl^- ^s^^ 



20,80. . .^-^>J 



24... pn-^ ^ 



25... ^ 



22, 27, 37,39... Xll xfl*l *)H# 



29,35... »ll ^ ^27flolH # 



30,100. . 



120,140. . .^€r %±7} sflvg 



130... ^r^l- s)£l 



150 ... ^ ^1 ^ ^ell«l^i 



G1,G2. . .>fll ^ ^27llolH 
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1020020072408 #^ 2003/5/30 

<27> ^. ^ o. ojl- 3^ «g#^^H ^ilsL, Jitf # 

<28> 7)^1^ fce ] <gA> ^7} * =e|-ol W. i7} ^ ^ 

wlgfl 1^ 7-]7>S., -n^^ ^ 5U^r oi^o] oicf. oj-eM, ^3 

SjSfe ^3^(Si)# 7)^- ^S-S, A>-g-^>J7 oicf. 

^il, LEDCLight Emitting Diode)^- ^ ^ ix}^ ^o] «H = ^^- > y]-^- 
°1 «M ^ 5^ ^# <L>5^] >M-8-*H ^lS^cf. 

<30> ^-^7]-^ °j7ll ^fl- ol^-S] ^fl-* 017m nflofl^ ^^-o] ^l}^, 

3- ^ V ^7H1 3^ 3« ^"^>7l fl*IH*r, ^ ^T^7># ^Al7l 7H 

3^tb ^A}7l^ 5\sL ^/5£^ -S-3|-# *lH*>7l ^ 

<31> ZLfUfl, «V£^1# Af-g-^ ^ ^7>2f Aj^^o. o)^>^ ^ 

^ 2] 5- ^/5E^ ^r^)S. °JsM, ti>S.^ 
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1020020072408 #^ <^t|-: 2003/5/30 

<32> uJ-eH, 3J-^-# ti>£^]# o)-g-*v ^ i*Hi^ ^30.3. ^£5. *fla^ ^ 3 
3. ^/H^ i^^l ^^1«B 6 >^ 

<33> oisq. ^-o] ^ ^ofl ^^-^ ^ iq-?-^o.s -sq^- ^ 

<34> Sf, tiVSL^ll- ol-g-^V ^ ^.g. o^eflols. 3^1-3H 

(display device) fAS A>-g-^->zL^> ^-f, s^-ii ^% ^-^M ^ 01 

(turn-on) a]#4 €--£-S(turn-of f ) *1*M: ^ #^5. ^^}7]7} ^^^), ^ ^ 

4^7} <^^^ ^3<>1 £1^. 

S t^^o)*}.^ ^ ^^n> o^e}, aJ-«a*}-7> ^Rr ^A>^* ^^A} 

erH Aj-^yJ-oilT,! 3^ ^ oic^L ^Hl^(2)l- 33 °1 ^MH^. £ 1 

<37> ojs>}- ^-ol, ^aV^o] ig^E^-g- 5.qEi<4 ^ ^Eflo) cl^^ellol^^]^ cf^^l V] 

^^j.- ^A>^1- %<$is}7] ^5L2) ^HlS}7> ^A^Cf. 



62-7 



1020020072408 #^ 2003/5/30 

^ ^Ajo. ^Tgoil^ ^Hl^S. €^Hir ^ 1-7>^>711 S\JL, o}6\] 7}o}^ oj^tg: ^ 
A o V ^#°] ##3^ 



a*}-, ^-7]^- ^ c^eflojs. ^-g-^o^, Sj-^^S 

# ife 3* #*fll£*l JE.# ^ 3^0.3. €<^H ^7l^o] SpJ- X\ 

^7] 4i^-g- ^§>7l ^tb £ ^-^^1 >4€- ^5]^ %^7>^, n ^ iE^r p^S] ^ 
€•^1 71^ ^ 71^4; ^ ^ ^-^-ol o^^^s. o^o\) ^g) 
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1020020072408 #<N < U^\- 2003/5/30 

°fl 3^5. ^S^l #7l ^1 ^ ol^-iS. iL^cq av^^l 

#^^;» #7l 7l^ofl o]^*V M"¥"fe #7] 71^4 UVcfl^olJI^iS 

^ ^-^>«-Sq-; ^y] 7] ^ A>-g-«H #?1 ^*>Jf ^ofl tg^S^, 

#7l ^^H^H ^-^ ^ ^^-ol Ajd^o^ <a^u}l=^- ^ >^lJf 

^Ml ^^l i-^^-i- *fli#5i2fl #7i ^l^^i ^#o.s <y 

#£*fl *fl2tiV£*ti #^-f-e} ^ nfl ( ^-71 *ll2tiVE*ll ^7)^^S 

^liTiloiB 3^-; #7l <s«*Hi ^7i^o. s <a^€ ^U€^; #7l ^i*} 
£31 -i-^ofl ^7l^o.s. ^2^^-;^- i^-^Vcf. 

#71 *H2«K£*fl 1-^^- Q]^ <^ofl *g^£ ^1-71 ^l2tiV£ 

31 M-f #°1] ^^U, =l ^7) t])2?\) olH ^i^-ol ^^sl^ ZLT-i^l- #^#;^§- 

C-l ^*1*H, #71 ^l27llolH #7l ^<£^°\] s£ 7 ] JLZ\^ AVolofl 

t5 #7l ^2«K513l #^2}- ^-gr ^<^MH ^71^ ^ ^nf. 

#71 ^.aj-fr ^^>7l ^tt ^ ^Sl^ ^7>^, n ^ HL^r p^2} ^a] 

^1 71^ ^ 71^; ^ «V^-ol ^7l 71^2) oj^ofl c^-e 

°fl ^*fl #7l 7l^-3f tiVcfl^o.^ ^^S. S.^^. ^^4; #71 71^2) tiVcfl^ 

#71 ^1 ol^^S- 4V7I 7 l^-j7|. UVCH^^S. ^# 
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% 31 ^*\<L£. <&°]^S.^ # 7 ] ^ 7 >JjL ^ * 

<45> ol^-oflA^ # 7 ] ^c^lJjL^ A>^.nj- H>J£^] ^ ^(MOSFET) ^ 

£H 31°.^, #7l ^S^, #7l +3]^^} ^l27flolH Sl^; # 7 ] 

m ^ ^14^;^- c-} 3L^-*H, #7l ^13 £ *1]4*1^ ^ *VM- 

< 46 > i^JIJsL, #7l ^fl^JfLfe «M#2* (Bipolar Junction 

Transistor) f^S £H 0} o.^ f #7] ^ ^fe, #7l ^^"-ofl p>^^ yflo]^, 
°H3, €^ *d^-;# 3 £fs}£^ € ^rS. $Icf. 

<47> ^71^, # 7 ] 7l^ofl tiflo]^ £^*>JL, ZL $H ©1 D] # S>JL , 

<48> olnfl, #7] ^^4^ #71 Hfiol^ ol^lE^ ^ Tfl Afo]^ ^ 

<49> #71 ^*>7l -& ^ofl 4§ s).# ^#^#^1^, n ^ HL^r ^ 

£1^1 7l«M- § 71^1 3j-#^g- £ #^ ^ ol^ ^El^ %^7\7\ °]*\% o]z]} 

o]S. *ms\°] °)^*]& ^Sl^ fi4 Sfl^;^- ^Wl^, #71 ^51 3. ^7>^, 

«v^-ol ^o]i|£S. ^-7] 7 ]^.o| ^T^ofl i^H^l #71 71^2}- aVrfl^^ 
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^ ^3)- ^ ol^s. 4^ Ifsfo) ( 4>7l 7] 

aVcfl^ 3^£|<H, 2<£ ojAj-o^ ifl^ ^25. ^ ^7>^L^; # 

71 71^ ^0_S. AV-g-^H #71 #^7}Jf Qj^fl ^SM, #4:7pfolH 

^ £ t# ^HM-je^- ^ ^-71 #^7}-Jf ^ 

^ e5.t e ! a ^±.% ^3 % ^ 7\^}sm ^-a- 

°)S. yfl^H]^ ol^^l sfl'd;^ ^-wl^M, #71 ^el^ ^7>^, 

3* ^^M-S^- ^-7] 7]^ ^ofl 4^0} i^-E^l $m ^7} 7}&2\- i£cfl1§_0 

i«i i2t ^-71 7]^ uVefl^o.^ *>M-S] #^;!- 

^ §m ^^)^-^; #7l ^7f^- ^ ^^^1^-011 ^ ^ ^.3]-^ 
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<51> ^7^, AV 7 ] afl^ofl^ 3^13- ^ ^ ^ ^ ^ 

7fl ^7>7> ^ OlCf. 

<52> olnfl ( 7J- sj-^ofl cH-§-^ Afl 7fl ^7>^r ^2} 3H V * ^*>7l ^ 

<53> #7l *lB^ #^7} ^ofl Al^tb ^ ^-i: ^^^>7l ifl^ ZhS}- ^ ; 

p^s]^, c17]e^ ^eflal^oll A>-g-^ ^ o^cf. 

<56> S. 2xr -£r 4=. #^7}(10) ^ ZL ^-^ 5(40)1- 

<57> £^o. , ^l^HH ^3. ^7}(10)^r, Hi^r 

^ ^el^-ofl 71 U}^- -g- 71^(11)^, ^ ^ o^ojL|£S #^7)^(20)^, -tf 

71 7l^;(ll)* A}-g-<5}a} # 7 | #^*Hf (20) <H«H1 ^3<H ^7.>(20) 
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1020020072408 %^ <&7\: 2003/5/30 

*}Jf(20) ^ ^^-^-(30)^1 ^% ^ ^% ^3-3 aj|<H# ^7l^^l ajjt ^/iE^r 

<58> ^-7] 7l^;(ll)-8: ^^^(Si)^r SL^Kr ^ <2} ^^fl #^ ^^cfl, S i , SiC 2L±= 

<59> av 7 ) ^-^>«-(20)^, #7] 71^(11)^ ^ofl #71 7l^r(ll)JJl- aVcfl^ 

«^7fl £^ ^^(25)4, A oM 7)#(ll)£>) tiVcfligofl ^^ol 

^(25)4 ^1 i^j ^(JE 2°fl A °1 £ 4^2] 

^-£^1 #^-?-(21)(23)l- a o v 7] ^ 7 pf(20)^ ^*Kr «HH ^ ^ 

<60> #71 £^ ^(25)^: ^ ^ <^oiq-^ ( tijig^ ^-AV ^ 5E^r 

<6i> ofl-I- l-o^, # 7 ] t=^ ^^(25)^r J£#H <^l^i^, -f-i(boron) SEfe 91 

(phosphorous)^: *1H )2] 7 |^- ^ 7 l#(n) vfls. ^ ^ 

*H #7l 71^(11)3)- til-cfl^ <^mcfl , p+^o.S SL^g ^£tr. 

<62> Aj- 7 i 7l^r(ll)o| n^^.S 51^ 5} ^ ^o.^, £^ ^(25)£- p+^^.S S^S)^, 

#71 7l^-(ll)ol p ^ 5^gsH 91<Lt£, #71 SL^g ^^(25)^r n+*g iLS 

<63> <^7H, a o V 7 1 ^HnKg. ^ <g (25) *g ^ *1 ^£13.^ 7}^ <5>T^ , 

(25)°1 €*>^ ^£5- ^(ultra-shallow) ^-cf. #7l ^H^-gr £ 

2 ofl iol^l v}<% ^-ol ^Tl^TlM-, #71 71^(11)21 o^c\] #2,*)?)^ $5. 7>^^>Cf. 
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5=^*1, #71 JE^S <{§^ (25)31 #71 71^(11)4^1 3*1 ^, p-n ^ 

(24)^1 «g=x> -f# (quantum well), ^(quantum dot) ^ ^(quantum wire) ^ 

3<H£. *>M-7r <8#sM, ^H^Jl^H ^*fl ^ JL-i-S. ^ ^ 

^, ^^>4 ^ #3 ^ ^ ^ ^-g- M-eMUe^, #71 <^(25)^ ^ 

^rxr Q Q ]S. (ultra-shallow dopping) 3i°l w>^-^s:>r4. 

°17H, #71 p-n ^(24)oll^ ^s.^ -M-oi $#£M, <#7> 
°<J*r #°1 ^r-£ ^cf. 5£tr, #71 p-n 3th ^(24)°^ #7l <8=* r 

3, W ^ # ¥ 7>^1 ol#ol ^S\7]) ^ £ &tK ol«HH*r f «H #3= 

2r# 3*fl #71 p-n -¥-^(24)ofl -?-# 0 l 3^12. ^^W. p-n ^ 

^1(24)^1 -f#ol $#s)^. SflJE, o]^ c$x\ o. #j o^j. 3 ^ 

^ # 3<H5i *>M-» ^|^c}. 

£ 3^ #71 <^(25)-§; «1^^ SKH ^ ^5L^ ^ ^ ( 

P-n ^-^(24)ofl ^°1 ^(longitudinal), ^ HHK lateral )°-3. ^#5]^ 

^(quantum well: QW)^1 «H^Ll- iL^^cf. £ 30^ Ec-& ^£rfl oflul^l 

^ , Ev^ 7^1-tfl ^ul^ ^ , Ef^ ffllsDl o^lu-1^ $4)5- M-^KIM, olsl^j- oim^l 

tfl^lH^ *>JE^ 7]# ^O)^^^ *V o>B^ oJOo Si 7H1^T ^ £r 

A o v 7l p-n ^H(24)£r £ 2^1 ^cfl ^.g-ofl ^o] f ^ S i&Efl^Sl £ 

^3 ^-^ol jncfl^. <9*r 7>^l^cll > -f#4 barrier^ tflsf 2nm, 3nm 

^§£7> £4. 
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^ ^ ^ 3^tr £r£ ^ 7l^(ll) s^<q i€^(deformed 
potential HI £]*fl 3^ SS-^lKprof i le)^ ^Zitf, 10-20 nmS. ^ & 

O.^, ^-O] £S4^0)| 0}*fl OJ:^ Al^Eflo] ^ ^ £} ^ ^ cf . 

^7H, 7m(ll) ^7] ^)9\- &^x\?)o\) 2)f$\ 

5Hr #3^(Si02)°l ^o] ti>^-3l^cf. ol ^o]nV^ ofl-g. -.^ > 71^(11)^ 

^ ^Hl tfa^-fr ^ W SH> fl* 7fl^ -^-g-^- is^ne}- 

A)iL4 ^-^7] 14 7^0!^, vacancy(^7>5])7> ^3, <3^# n]^ ^-aJ-o] ^o] 

■a^M-Tfl ^^-^ *t-v\)7\ 33 ^liitf ^tIM- Ji^ol^ Si 

self-interstitial(7>7l ^)°\ ^ SK>6|) v]^ ^o] 7J0] ^cHM-7fl 

^^i, AVsj.ni-^ Si self-interstitial ^ vacancy 7> -fr^rtl: a] -£^5. IHJe)^- 

*f-v\}3- Si self-interstitial4 vacancy7> *\3. ^^^H £^rS^1 ^-^> 

# #^*r*l #7fl £|JE15. ( i^§oi 7>^sfl^lcf. ^71^, vacancy ^ 

self-interstitial^f ^^tr l-^^^l ^^-g- ^V:4 7)f^Hl A ir ^ 
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(20Hl^r #7l £^§^^(25)^ 71^(11)4^1 p-n ^ -»M1(24)«1| ^ ^ 

^ ^ ^ ^°1 ^ 5flfe ^-#ol ?§^s\o] °XSLILS., <3#tr 

^1 ^ ^ tr4. 

<73> ^, ^-71 ^7>^-(20)ofl ^ ^7> <?17>51^, Si ^ # 2^ ^o. Aj- 7 | 

P-n ^ -¥-^(24)21 <#7 r -$-#ofl ^sU, ^-i-iflSl ^ ^JEL ofl H (subband 

energy) ellf ^ ^MtK^ ^)^. ojnfl, ^Ejo^-ol ^^-^^ ^eflofl ^ej- 
db^j xj^ ^(electro luminescence :EL)°1 , ^J^tt 91?}$. 

^ 3^1 £L7H nl-Bl- 7>^^Cf. 
<74> g:^ #71 ^7>^-(20)<Hl ^1^-^^-Bi ^-ol ^A}^, o^]. .o ~ ^o] p _ n 

^-3(24HH ^<sH ^7>-^^ ^ ^*}JL, ^ p-n ^ 

3K24H1 ^£ <^7|- ^- i$j= om^l efl^s AA ^71^4. 

£ 24| i^^l W>4 ^-ol, JjL*). 7l%l-(RH ^S\o] ojo.ig, S A>^ ^ofl til^^ 
^l^(V out )7> 

<75> olttfl, ^71-^- (20)41^^1 ^ 71^(11) (^lilL^, 51^ <3 

^(24) X^H ^ ^(micro-defect H 7)91$; ^± 7fltH 3 (micro-cavity) 

°fl ^! ^fl 3*fl*!l=r. 4sf^, ^1^" ^1*11 ^ 7flttlEl2l 3.7l» 2:^^, €*>TT 

^ ^ ^ sHfOl^ ^el^ ^7>(io)S 9A4r ^ $m. 

<76> ^ ^(el)^ 7 j- £ ^ 71^(11) a^oll ^^S]^ ^ ^f-ofl 
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444, *fl4 ^o\] 4*fl =L£, ?fl^El^ 3 7l # S*^, £ *fll^HH 
4€- aSl? ^4(10)7> ^ ^^^H cfltffl -g-^- ^ 4^ ^ 

^ ^ 711^44 3711- 4<#4t11 *H «W^#-§- ^ * *^^>£S. ^ 

$14. ^, 711^44 a7l* 43, ^4€- ^4(10)tt ^ 4#^ # 

^l^cfl, 3^, *j4#* ^ **r*M ^4. St!", ^ 7fl Hi El 4 3717} 

4 < #44 , 3, ^4(10)^r 4^^" 4#4 # ^T, #3 g **r4?fl ^ 

4. 

a. hv^^ rcj-s. ^43. ^4(io)oflA^ ^ 7>^*V 4# «]4^ pfl^- ^ 4^-cg 

3 ^4 7j 4^^(^11- 1-<H, 444d(UV) ~34*I(IR))44 € ^ &4. 444, £ 

4€- -Sel€- ^4(10)^ #3 * ^4fe 7Br44. 

€H (deformed potential) nfl^-^1 ^?J4. 444, ^€ <#4 

^^Ol 7>^44, °H 44 ^ 7fl^El7|- ^*fl^4. ^^HS, ^ 711 »i El # 

s^4^ €4^ ^ 4# c 3^ ^-4 2^ 3) 4 4#3 # SEi=- «}4# 0 1 

^ ^ ^ ^ &4. 

#44 ^ ^-^s. ^Tfl £^§4 SL^ ^(25)* 7>4^ ^El-g- #4i4U0H14*r 
5L*$ <S4(25)4 p-n -»M(24W4 44^3. MH4 Si £144 

4 ^ Jl47> 1HS44, °J=4 -f#vflofl ^1E = <HI44(subband energy) efl^l 
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<81> ^-71 #^(21) (23)tt, i«j ^i=L- «.«( A )o]]a^ 7KV 

sq^ofl <h*1^ ^i*ve*11 #^(21)^, ^7) ^i«V£^l #^^-(21)^ <^*v 
2fl2«V£*ll #^(23)* Xf-W. 
<82> £ 2 ^ ^7} ^9] aV^^l #^(21)(23)7> <#7] m g ^2tiV£^l 

(21)(23)S °l-f-<H^, £ M^cq ^li^Alofloj) 4-E ^-^>(io)^ ^7>^-(20)7> 

2^ vfl#*Rr € iL^t}. Aj-71 ^^(20)^ 2^ 

H^^l^Eil- ifl^Hr 7>^ ^£ %>Cf. 

<83> Aj-7] ^ 2fl2tfVE*fl #^(21)(23)fe #7l 71^(11)^ tiVtfl^j #7l 51^ <8 

^(25)^1 *m fl^i^i EtHt ^«a*H ^€ ^ sm. #<h, -sm ^2 

te^l 1-^-^(23)^, -S-71 SL^g <3^(25H wl^fl ^-AVol ^o^trs. ^ 

^ ^tiV^^l SHO-g-^ofl #7l 71^(11)31 ti>cfligofl Aj-71 71^(11)3)- £tfl*§o_S. £ 

^^1^1 71 ^<3«H nei cf-g-, *fil«V£*ll #*HK21)fe, ^>7l 

^12«V5.^1 #^(23)^1 ^-f <8*H ^-71 ^12«V£^1 #^(23)«- ^« nflsf n>^- 7 > 
^1^ SH* ^«fl ^-71 ^12«]:S.^ #^-^(23)^- ti}cfl^ S^a]^ fl^ 

S# ^^^1^ ^^^14 . ^1 ^/S^b *)l2tiKE*ll #^-¥-(21) (23)^ £^-B« °d#?3:3H 
^ ^(implantation method)^ ^*fl ^ofl ^£ 

<84> £ 2olH^ #7} ^2^^ «-^(23)» 7l#(ll) y>cHia ^sflofl ^ 

*Pf(20)£] ^2a>£^ 1-^-^(23) ^f-g-:4 ^^l«.(30) ^ofl <^s} ^l2tiV£^] 
(23) ^ ^7l^ol ^«fl jl^ #(17)# J±<^i}. 

<85> °\7]*\, #7] A]2^n #^(23)fe #7l 7l^r(ll)S] ^ofl aJ- 7 ] 7}&(11) 

4 *>cfl ofl^tfl, ^rS. 91*1. e>M, ^llti> 
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#^^-(21)^ ^7} A2*VS.n #^^-(23)^1 ZI egos 

afl^M, n^°] #.51*11 %<%$?]^, ^7} W&Sl^ #^(23)^ <& 

j=l o^ofl av 71 *fl 2 «K51*]l #^-^(23)^ tiVcfl^o] s]£^- £^B f ^oi^ W ^^jg - 

<86> ^-71 ^afe, ^7BK20H #7H JLS ^llTllolH €^"(29), *lll ^ 

^12^(22) (27), iA3W30)*f| &7}x\SL£, *(|27lHB. #^(35), m ^ *fl4 

^^-(37) (39)-i- S^tf. £ 2<HH 22'^ ^ll^(22)3|- 5>l^f ^^3.(40)^ *11KR) 

<87> A o V 7 l ^^«.(20)o] ojijL^ JjL «-( A )o]H 7H 1 " «K51*fl 

M-M" ^ll^^l -#^-¥-(21), *Hl«hE*ll #^(21)^ uV^^l 

*)12«K51*11 1-^-^(23)21- § nfl, # 7 1 *lU>fMB #^(29)£- ^2«}£^ 1^(23) 
ofl ^7l^o.S. ^slS^f- <S^€^. ^-7) *ll23l#(27)£r *HH&£*H #*PjK2lH #7l 
3<L3. <^^£]£^- ^^^cf. ^71.^12^(27) £ ^llTflolH #^-(29)£r *fll £ afl2i& 
M-¥-(21) (23) ^Hl <^mcfl , ^ 7^2] ^0.3. ^ ^q-. 

<68> ^11^^(22)-^ JE^g <3<*(25H1 #713 o_3 ^^sl£^- ^^^rf. # 7 1 Xfll^ 

^-(22)^8: IM ^ ^ <>l-8-*M, 51^ ^(25)^ £^ ^2l ^ ^ 

^SLS. ^£ ^o] H>^-3j^>cf. cflo>O.S, #7} *\)l&^(22)-£: 0 ^,#^5l7l 

<89> -8-71^- *Hl-^HH 4^ ^51^- ^7>(10)^ 

^(20HH, 7l^r(ll)ol n ^°Ha, ^ <3<*(25)£r , ^2^-£^fl #^g^-(23)fe , 
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^l^SL^l #*J^-(21)fe n^SLS. S.^^. °H, a o > 7 ] ^li^^-(22)^r ofl ^JE1( anode ) , 
A oM ^12^^(27)^ n cathode) 7} ^cf. 

^-7] 71^(11), JE^g ^^(25) ^ ^ ^2*];5^1 (21)(23)7}- £ 2°]} q-B}- 

ufl a}-<4 ^ £^^o.S ^ E 4 D ^ £ 5i M-Ef^ ^ol, £3g cg^(25), 

7]^(11) ^ *H2tiK£3l #^^(23)^ pnp B^*]^ ^-2:(25)« °]^JL, 71^(11), *fl2 
#51*11 #^-¥-(23) ^ ^ll^i^l #^(21)^r npn ^31*1^ ^S(27)«- °l-S-t*. £ 4 
^ H 5^ AA £ 2^1 5L^1€ ^ll^Al^ofl 43 s£z)3. ^-^>(io)oll tfl*V 

-§-7> ^ ^7> iL°] ^ojcf. 

2E 4 ^ 3E 5^ ^7> ^ ^7> S^B-^ ^ 5a ^ A o V 7l ^. ^-o. 

5L^§ ^(25), 71^(11), ^ *H2*hS13l #^(21) (23)1- l^^l 
a]*\]6\) u}^ ^b1§ ^^(lO)Sl ^7>^-(20)^ 2# i«*V ^S7> 

4I-7I 71^(11)0] p ^ 71^01^7, £3§ ^^(25), ^IihVs^I #^-¥-(21) ^ 
^12«V£^ #H-^(23)^ H^^^l <>H1 £fl-§-sl7ti ^-71^- ^xr 5L^§ 

(25), 7)^(11) ^ ^I2a]:£^ #^(23)^7 npn B^l^E] 71^(11), 
^2>LVj=^ #^(23) ^ ^ll^S^l #^-¥-(21)^ pnp B^*]^ ^Sf --c}. o| nfl 
^1^-, ^11^^(22)^ 7fl^<=, ^12^(27)^ ^^=7> afll^HB ^ (29) o. m 

7llolB(Gl)7l- ^cf. 

2^ H^^l^Bil- %^A^(20)±r ^1 17)) ol E (Gl)l- ?§-n <&7}Q u] 

°J7>£]^ *1^M1 a\-A p-n ^ ^(24)oHA^ ig-^ 3^ ^ ^--^.2 a] 2} ^ 
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7isi- i4^\a 

<94> ^-7] ^^(30)^ ^l^ol ^*Wf(20)^°_5. #^0.5. <y7>S]£S. ^a} i^-^- 

^JL^r trfloU^ ^o] ^7>-^-(20)^S ^7>E]£S. ^}JL, -g-*H 3g_oig- ufl^^ 

^^(20)^5. ^71-Sl^ ^-g- ^fVEf. 
<95> .£ 2^r ^- ^^<5l ^l^A]^o11 n}- = ^-^>(10)7]- 2^ H^^l^Ei* ifl^ 

^^(20)^ ^ >L>5K V ^-£^1 ^Tfl JL-4 B<a*l^Ei(°l*r, M0SFET: metal-oxide 
semiconductor field effect transistor) ^^^-^-(30)# ^1^}-^ 

tic^^cf. <^7H, M0SFET°]i£ 7flo]E 7 > *}Jff- ^-s. 7 > ^5]^ *KE*ll# Sl^b] ^ 
^^S( Si o 2 ) ^-ofl ^S|5l<>| #7}1 JL^ H^^l^Eiolrf. 

<96> M0SFET ^3z2] ^3)^(30)^ 1-<>| , n^ 71^(11) tfl^. 

#^ : ¥-(31)(33)7> ^3. ol ^ si 711 ^^ji, 71^(11) >S-6fl ^ela. XV^^-(i5)ol tg 

5H 014. a o > 71 ^jsl^ *rSWl5)£r ^*Rr ^7l^o] ^0^0. o}^ + oj 
JE^-, Sl 2°fl w>Sl- ^o] ( 7l^r(ll) ^7l^o] ^ ^0} <y ,#<y-8: ^ 

tr ^<3# ^l^tr #*IH ^ %^*\^ tif^^c}-. 
<97> ^13^^(37)^- ^KE^l #^(31) #ofl ^SU, *l|4^(39)£ #51*11 

#^(33) -S-ofl <8^€*=h ^I4^q-(39)^r ^7}^(20)£] ^1^(22)31- #7H 

JlisL ^^SlS^- ^^H, 5L^g ^(25)^ ^7l^^S. $XA. A J-7l ^13^^- 
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(37)^8: ii(S), ^4^^(39)^: 2= efl°](D)°l £tf. ^l27llolB ^(35)£- ^27flolH(G2) 

^1 7>^^lfe ii(S)2f ^-Sll^(D)^ €ff~ 7fl3il«- ^H^" ^ & 

JE^-, ^3 ^ ^)4^^-(37)(39) AfoloflAi -i>^(15) A <H1 

<98> ^7lsq- ^ MOSFET ^S^l i^^^-(30)^ ^(S)2f ^efl^l(D)^ ^ 

7fl^ll- ^I27fl o]H(G2)<Hl 7>sfl^l^ ^7} #^-^(20)^ ^ 

<99> £ 7 o. £ 2ol] 1=^1 Si M^cq ^H^A^lofl ^-^>(10)ofl rfltb ^-7} 

<100> £ 70^ ov + ol- ^.ol , -M. ^l^Aloflofl 4^. ^-^>(10)^ 

*r 91^ z)-°)SL^°]] ±.$\2\7\ ^7}s\ ji, ^i*HK20W *I^}-g- 
<ioi> o]b\^ ^-2,2] 10)^1*1^-, *fll ^ *fl2*l^-(22)(27)ofl 

7\nS., H 0 V^b ^Cf. 

<102> nj-^i, 3-¥- s)5.(40)^ #^(41)£r 2 JE 7^] J±^*l ^-0} ( 2fl27fi°lB 

(G2H1 ^IJl ^^1, ^I^l *)U ^ *112*1^-(22)(27H] 7\n^ *r Si-S^h 

<i03> 44 ^ hv^o^ ^h^aI^o]] 4^ ^-^>(10)^ 4^-4 ^-o] 

<i04> £ 8 o. #3^13 f ^-^4 ^^Al^oH 4=. ^-4i4(10)^ ^lTllolH(Gl) 
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^ ^-§--8- 

<ios> iicf ^aflaj ±s. ^ll7flolB(Gl)7l- £r(ON)£)*l 2fl27lMH(G2)^ 

-gr,.2.H(0N,0FFHl #?flSM t -M. yv^o] ^i^a^H n}^ -^2]^ ^-±.*KlO)*r 

°1. £ ^l^Ai^ofl 43 ^-^l-(lO)^ ^7>^i ^<s}*l ^cf. 

<ioe> £ Mj-^cq aflMUHH nf^ aj^s ^7>(10)^ *fll7fl°lH(Gl)7> ^ ^6fl^l 

^ 5E^r ^^>S.Ai <5>7fl £cf. 

<107> ^ll7flol S (Gl)7> ^ ^-tflolji, *H27fi olB(G2)7> £ ^^H^, ^^^-(30)51 ^13 

^ ^14^^(37) (39) A>olofl = ^7} ^^s)<H *lfl-7} ^^l«-(30)# 7^ # 

^7>^(20)S ^^SjJl, ojofl 45} ^7f(10)^r ^ 

<108> ^l7flo}E(Gl)7> £ #3)°]^, ^27flolH(G2)7> ^-Bflcl^, ^H^(30)£] 

^13 ^ *114^(37)(39) a>o]chi ^ -f-^ 7 } ^3*1 ^ ^7>7> 

^3.-^1 51^3 <8^(25)°-5. ^s^, p-n *m JMK24HM ^ 

<109> gj ^l2^^-(22)(27) A>°Hfe- «.^*j-( R )o] <£^o] $1SLE-5L, <^4i*>S*l 

^ € n, ^7f(10)S^-E^ ^lJl(V0Ut)7l- 
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<no> tl-^, ^^-(29)^1 <?l7l-^ afil §J *H2#^-(22)(27) ^, ofl^iE. 

^ ?fl^=^ °c^^ < a-°l ^7j-*Vcf. ^llTflol^ ^ (29 )6\] S-^ ^7}-<5}-^ ^ 

51 ^l^HH n|a #i*>(10H ^"3*1 ^ff-7} Jre^ H)^ ofl^tr^ ^ ±IL 

<111> ofli-c^ ^i^oj-o] id ellojH jo ^ ^oj- ojAl-ol ^jlTflole ^ 

(29)^1 #ff-» <a7K>^ ( ofl^sq. 7fl^fe £-f-^-Bfl7> Sl^Ai -g- M}-^ XH^AHofl 
4^ ^3€" #i7}(10)olH <£o]^zl} igSL*V ^ olTll 

2M, ^ll7llo]B ^(29H oly^o]] o^Sfl^i 2^ O^o] E *1 i » 

^fl^tb ^2:^1 ^i^Al^ofl 10)°1H tt p-n ^ ^ 

(24HH ^Jl^H ^oj ^rt ^-^-o] o]o^ ^ oicf 

<112> ¥ ^l^AHjo]] 4f ^7>(10)^, ^lTllolB(Gl) 3HK*fll 

TflolB ^(29)-§- *^fl <?]7}-S)fe *KHr>^ ^^Ml &7fl 

(GD &*\^& ^4. 

<113> ^, t^. ^Eflofl^ *Hl7flolH(Gl) ^» ^ -2-5. 5]7l 

°fl, ^]27flolB(G2)* ^-Bflofl^ ^lTflolH(Gl)^ £r,-2-5 ^7l^, £,^5. 

^ 5^. Hi*h ^ ^Efl ^ ( ^lTflolHCGD^r £r, ^27flolE( G2 )^ iHo] 

#3H>H *Hl7flolB(Gl) #^-» -2-5. ^S. 
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<ii4> ol<4 Qo] X|i7flolH(Gl) .2.= (off) #^91 £ 8^1 w>sq- ^-o] 

, ^271) olB(G2) ^12 *!7K*H2?fl°]H ^(35)* ^1>»^H£. ^"4i^> 

(10)fe ^ ^-*h& #€r ^ Aj^Bfl O,^ ^-Efl 7 |. ^4 

<115> SLfV, ^ ^l^Alofloj) 4^. ^E]-S ^^(10)^, ^llTflolBCGl) €^-7> <=Q 

7>5l^ ^3HH ^l27llolH(G2) ^JJL7> ^ ^4^- *>H, ^l27flolE( G2 ) A]Jr 

<116> ZLBiH-S, ^ 4 *IH ^llTflolH(Gl) -¥-7^}^ 6>-g-a] SglL 

oil 4^ ^l27flolH(G2)^l i^^) *1H ^^1- 7}*}t&, ^7>(10)^ 

^ 3^ ^ ^ ^ Xl^ aflo^ 

<117> ojnfl, ^7]^- tlj-04. ^-o. £ ^i^Al6j)6|l 4^. ^5^3. #4^(10)^, 2# H 

ifl^-SJ-JL <&o] ^SLX\?}^ ^JEL^., nl^o] iTfi o] H (G2) # 

^-S. p-n ^ ^(24)°IH ^JL^I o]^ rt-^o] Qjo^^s. ^- ^ 

<ii8> SLth 7)11 £ ^27flolH(Gl)(G2) 4JJL» *]H^iM, H-^1^a17_V £ ^ 

2^*Rr ?H 7>^^cf. ojufl, ^lTiMHCGl) aj^s 
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<H9> <^7H , ^llTfl^lH €^(29)<H1 S-B^ig, npn B^l^El ^ofl ^^- 7 > Jr. 

sjl, o^o) P np B^*]^^ Hflol^ ^=-5 Jist]] ^ ^ # *^7> 
p-n ^ ^(24H ^^-7> Ihcs 

<120> x E ^. t ^l^Al^ofl 4= 10)^1 ^S}^, *)U ^ 

^27llolE( G i)( G 2)7l- f- tj- ^ A o VEfl<^ u%uY igjgo] ojo^ufji, afll ^ ^]27\] olB(Gl)(G2) 

3. -O^A]^ ^ olcf. at V > ^l7flolE( G1 )-. ^ Aj-Ejj^ ^ ^3HH, ^27flolH(G2)# 

<121> afll ^ ^27flolB #^(29)(35H) *3^jHr ^Jif |iS S^Hr ^-°-<Hl 

<122> £ 9 ^ ,& «Vrgo} a}-^ ^-^j.( 50 ) # 7 fl ^ _o S _y_<y _£^o. 

<123> £ 91: , ^l^ole ^( 51 )^ ( ^ 2 ti>£^ #^ 

^(23) ^ o|^(^l- ^-c^, ^. i^cq ^llAjAl^oflA^ ^i^olH *I^-(29)°1 ^ 
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^*\$= ^£^-(53)4, ^^^-(53)4 *fl2#5L*ll #^(23) 

^-ofl X\ffr #^#(55)4, t^J- #^#(55) -S-71 ^^^-(53)<^1 ^sfl ^ 

^- #^§K55)# A>ol<Hl ^f-ZL ^-7] *1l2whE*ll #€^-(23)^ <8^°1M ^7)^^.5. 

^£151 4=- si ^llTflolH ^(57)^g- ^Hl*V4. ^7) ^lMMH ^^-(57)^ 
*fll^XH)oflAi ^i^olH ^^-(29)4 ^^^o.S. 71^-g- ^o]cf. 

#^(55)^ al^^-i- ps^ « nfl, ^71 7-^ #^#(55)^1 7-HKRL)^ RL = (1 p 
s)/(wt)7} slES, #^#(55)^ ^0],^^-^^^^ x^J- #^#(35)^- o] 

^ 3^ #^(#^<H1 4^ *]^°] -S^M , 7-1^- #^#(55)^1 A^Sl 

^"4l7>S ^^Hfl ^tb ^7>^ iL^^M- ^l*>7l ^ 

^ ^2: (51)1- ^Wl^, yj-xj-g- ^ «- ^^-o) 

°l A oHl^^ ^ofl = ^7>(10)7> 2# H^M^iH* tfl^Hfr 

4^ ^7>(10)^ 2^ ol^-o] E^|A Elt vfl#*Hr 7M ^5. & 

cf. ££*h ^F^Rr ^3^^1^^A^ ^-ol t ^ igj-tgdfl 4€- ^5l€- #4i7Kr 

1# l^^li^t MR^Rr 7H3 ^51 5M. 

£ 10£- ^]3-^Al^ofl a)-S- ^^s. (70)1- 7fl^^o.^ t±°] £^o] 
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<128> ^ 10^- *fl3^*HH *W -gelS- %±M70)^ 3Mi*H*-(80) 

7} 1^ H^*l^El«- tfl^ ^ $<*|| oicf. o^H, s. 21- t^S. ^ 

# ^^.2.5. ^ s}^ ^Tflir -£ 2^5}- ^5Jtb A>-g-^>ji ; 

<12S> ^|3^AHofl °Xo]*\, #^7.pf (80)tt, 7l^r(ii)s] ^^^j Aj- 7 i 7 m(ll) 

4 ^rtfl^ O.S. 5>7l] 5.3$ #71 71^(11)451 p- n ^ «-^l (24)^1 o o t7> ^p- 

^ Jl4°11 51*1 ^7>2l- ^ ^-Sl ^ ^J5.3L ^•i- ^ ^ <g £ 3g ^<^(25) 

4, #71 7]%( 11)51 tiVtfl^^l 1^S|^ #71 71^(11)31- oVcfl^O.^ ^ *>M-5l HV^^l 

#^(85)2K #71 5.% <3<3(25H ?i7HiS ^11^^(22)4, #71 w]r£^l # 

^(85)011 ^7|2)iS <£;£^ ^12^^(87)31-, #71 7l^r(ll)ofl #713 afll 

TflolH #^(89)* ifl-^tl-. <^7H, #7l ^l2^^-(87) 33 ^llTflolH #^(89)£r £ 2 
^1 2)12^(27) ^ *fll7lMH ^^-(29)^1 tfl-§-€i=h 

<130> #7l ^^>«.(80)^ ZL ^7> S]S# J±<?1 £ llofl^ $> ^ ol- Uj-Sf ^-ol, 1# 

H^^l^El* lfl#^ i2f 7>^lcf. 

<131> ^-71 tiVj£^l #^^-(85)^ #71 7l #(11)5] «Vrfl^5l <gJjL cgc*^ £3 § eg ^ 

(25)ofl «l«fl 32 *8#€ ^ 5^. ^1* #<H, #71 *V£*11 
#^(85)^7, #71 51^ ^(25)^1 Hl«fl '-fl*l*l-*l «KH ^oluj-ss. ^ ^ti> 

^o] ^-#^ofl # 7 1 71^(11)51 tiVc^^ofl ^-71 71^(11)4- wlcfl^AS £.^1 

71 71 51 *V £^E f ^ojfH ^#^cf. ^7lA^ ti>i^ #2)^f(85)^ £fe f ojs^ 
Efl °1^( implantation)^ Sl«fl ^<^H <§#^lfe 7}^*}^. 
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JL, ZL <£Jz^ ^ofl Aj. 7 i 71^(11)4 °fl£tfl, aV£^l ^# 

<133> Aj- 7 ]^. £<>1 ^3^A]^o11 n}.g- A] ^-2. ^-^>( 70)^1, # 

7} 7l#(ll)ol n^ol^, ^7} ^(25)^ P^, ^7l «>IE^ #^(85)tt 

i^^H , £ 11<H1 M-e}u£ aj-sq. ^-o] pnp E^^j^Ei ^(81)# °ll-t}. 

<134> ^-71 JE^g <^(25), 7l^r(ll) ^ a>£^l #^(85)7} pnp ^a(8D* 

^-T, £■ *H3^HH 4= a} 33. ^^>(70)^, #7j 5L^§ <^(25)# 

a}^-3i§>7ll^ z^E] (col lector )S ^-g-^ji, 4V7I #^(85)« °1*]E| 

(emitter)S. ^}-g-*]-ji, ^7} 7l^(ll)# tifl ^(base)S. A|~g-^ , v\]o]^ 5E 

71^(11)^1 Jf^fe ^=7fl t}^ ^ol w>^§|.c}. 
<135> a o i- 7 |^ ^-o] ( £ 3g cg^ (25 ) ( tiVi£^ #^^-(85) ^ 71^(11)0] ^ ^UjE^, o^) 

E i ^ Hfl^l^S. Aj-g-s^ ZL <3<3(25), *KE*ll #^(85) ^ 7l^r(ll)ofl z}- 

z| #71*} 0.5. ^11^^(22), ^12^^(87) ^ ^llTflolH 3^(89)^ o]^ 

<136> ^7lA^ ^7] 71^(11)0] p ^ 7 ] U ) olJ7 , £3g <g (25 ) ^ tfV^ #^(85) 

JE^o] o]ofl cfl-g-Sl^l ^M^" 3fe ^-f , JE^§ <S^(25), 7]#(11) ^ a>£ 

1-^^(85)^ npn H^l^Ei o] =-cf . 
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<i37> # 7 ]^ H >sq- ^ ^-^^ *H3^aHH tcj-^. #i*K70HH 13" 

iEi ^(81)^ °He1<4 aflol^^-ofl ^yj-tg: ^oj-^- 7 >^>J1 ^E^a}- ttHol^ofl 

<138> ^7^, ^Vtg^ ^ 3 AjA|oflofl rtj-S. ^*}-(70HH H^l^ 

^S(81)^ olnlE^ uflol^ ^ofl <*yv^ ^ojvg- 7>5>J1 ?m^2\- wflol^cHl ^ ^og- 
(70)^ cf-§-4 ^-ol, ^ ^^^Ai 

<140> ^- ^]3^Al<^]ofl nJ-S. ^dil7>(70)^ ol^E-ISq- Hflol^, 2|?flEiS>}- *fl 

^ Hfe 71-^- , p- n ^ «. o](24) <£a> ^ 

S^ofl iflT^ ^-g- <5Kr ^Hl, H ^ -^4 ^ T% 

<141> SE*}-, Al-71 & *)]3^aHH ^ ^e)^- #^*}-(70HH, ^"71 

13: H^l^ ^(81)^ o]n]Bli4 tiflol^^l ^h o V^ ^o^g- 7>S>uL f ^^fif tiflo] 
^^Hl ^ H o V ^ 7>S>^ ^ ^-g-^T *>7ll 13: 

<W2> n^-sH, ^3 *1]3^HH 4^- ^e]^ ^7>(70)^ ^He^ aflol^^i^ 

^ H o v ^ ^^E^ yfloli^-ofl^ caaj-Tg: ^oj-^g. 7>^ j *m ^ ^l27flolH(Gl)(G2) 

7> -& ^J-Eflo^ "A, nl 3=3 *fll7fl°lH(Gl) ^^KIJL-I- ^^IHje p- n ^ ^- ^(24HH 
t^-ol ^ ^ ^llTllolB(Gl)^ ^-Bflolji, ^27flo]H(G2)^ 
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<143> -S- 7)13^ *HH afs. #^}(70)^ ^(25), 71^(11) ^ a_V 

£*fl #^-^(85)71- pnp H^l^E] f2t t| o-ofljE, ^S}- p^HS 1# # 

<144> ol^l-ollA^ ti>Sf Tj-o], J± ^ofl 14s. ^7>(70)^1 -Vfl^ ^^S- 1 

# H^l^ ^2:^ ^^), ^fl(3Hf3 ^# #Efl) -B-^l 

& i£ ^ ^ ^^7>SAi 71^-1; «H, 

7} g ^^7># ^ olcf. 

<145> £ 12^ z\]4^X)d\}6\] 14^ ^^(90)1- n ^ ^-S-SjS(llO) 

3\ M-^-HH S^olzL, £ 13£- £ 12^ ^-7} s|S£olcf. 

<146> £ 12 ^ £ 13* , *H4*H<M 14^ ^Bl^- #4i7K90)^ w> 

°l#£f ^ B^l^ (bipolar junction transistor) ^ -¥-(100)* 

<147> Wl-O^S}- ^ B^l^TT olp}Ei(103HH €^(105)# *8=«Hr ?fl 3 

^S. 7\)^S\S.^ £ pn^^l 74l*Hj rcf-E)- , 

<i48> £ 12^ #7] i^^J-«(ioo)7> S^V « 0 VAiofl #Hflui( p ianar) *§^€ ^ 

<149> tij-Al-g- ^-g-^ ^-f, A 0 v 7 i i^^l«-(i00)^ 7l#(ll)<2l 5L*$ <^(25)°1 ^ 

^ ^1* , ^7-1, S^ofl o^f) n+ tg tiflol^dOl)!- ^^*>J1, O] Wflo] 
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^(101) fl<H| °\n p+*§ ojolE-l (103)1- ^^2, Hfloli(lOl)^ ^l^£)7ll 7)& 



(llH JE^ofl ^^Bi (105)* ^*Kr J§-n pnp 



4. ^7H, -# 7 ] ^^^l-f-(lOO)^ npn ^rS. 91^. 

<150> olnfl, o]d]eK103)^ BlHi(lOl)^ ^£^1 til^fl -f^*l ^ ^3E. 

1- ^JE-Ij- ^^§S|J1, tiflol^(lOl)^ s.(w:^sjj E ^( 10 5)s,o] tiflo]^(ioi)^ olnlEi(l03)^1 
#3)°1 f~g-15rj *rX) *§^S\o], ^^3] ?l\z]°]7} ^^EK105)^1 

<isi> s. 12^1 oflAl^ «><4 ^-ol ( ^^1^.(100)71- pnp 7-^2) «H-&e|- ^ b$*1^ 

<?! 3^-, ?flHl^7> ^cf. #7] i^^l«-(ioo)7> npn v}*}^ ^ 

^ H^^l^E^ T^ofl^ ^7>7> 7flEl^7> ^Cf. 
<152> ^ ( # 7 ) tiflol^dOl), O1U1EK103), ^EiU05) A <Hl^r ^4 «1M^ 

(107), olojEi #^(108), ^^E^ ^^-(109)^1 ^S]^, ^^-(109)^8- 

(20)^1 *IU^(22):b|- ^&s\s)sl^ tg^EH, 5.33 <g<*( 2 5H &7}^°.£, <&&S\^ 

<153> a o v 7 i uflol^ ^^-(107)^ ^27llolH(G2)S. ^>-§-€cf. ^^Al^ofl ttj-s- 

^L7}(90)olH H^M-S^- *>JL*> ^- ufl, ^l]27llo]H(G2)ofl^ 

<154> ^, £ 12o11 ^X\Q ^^%1^-(100)^ pnp a}°l#E)- ^ B^fl^l 

i^S, ^ ^^J* H5l7i Als^- ^12711 olH(G2) ^, tiflo]^ 

(107)* **fl ^*}5^ sq<H SU^I-. 
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<155> #7l sq- ^ *)l4^AH)ofl 4= %±x}^ t w>o]s.e). H^fl^l 

— ^1 ^^«.(ioo)» ^^(20)^1^ ^ ^ ^ #q 

<i56> 4 v 7ltV w>o)§^- H^^l^Bl ^^(lOO)* ^HlfV ^e) 

# ^7K90HHo] ^% * %-^°\ ygsfr + 3$- 

<i 57 > ^, ^1^1^B(G1)7V ^3H^, ^27flo]E(G2)^ 2L tfEflofl ^Tfl&oj, 

^3^- #i7}(90)^r t# ^ ^ ^1 ^cf. 

<158> >j| i ^1271) olB(Gl)(G2) 5L-^ ^ ^Efl 0 !^, 7flBH7} o]d]eK103)S.^-b1 ^3 

(105)3. ^7> ^^-(20)^3 Jl=L7H £|ul, Olofl o]sfl £^ 

(25)^ pn-^^- ^H(24HH ^o^] ^cf. o)-eH , *fl27lM;E (G2)-I- ^ ^-Efl 

3L -B-^l^ ^<L>, ^ll7flolH(Gl)« ^, ^.HAl^l^, £r,£.H a]^ - oicf. 

<159> ^l l7llolH(Gl)7> ^ 4MM:H, Xl27llol3( G 2)7> ^ , ^E]^ ^-^(90)^ ^ 

<160> ^7lSf ^ *U^AHH ff}-^ ^X>(90HH£| Hk V ^ ^r.-S-H, 
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^l^Al^ofl ^ ^ 7^(90 HH %&.X}*fSi\ °H ^Cf. ^, 

<162> ^ll7flo]E ^^-(29) tfl^ofl ^ 3 ^Al^Hl^ ^*}- jprnj. 

^ *fll7fl°lH *±^- ^(51)1- ^l^Rr ^£ 7>^>Cf. 
<163> *V^, £ 120II 5lX|^ ^^lw.(ioo)^ wH^sl- ^ B$*1^eH tfl^V ^13°] 

<H °1 ^^(100)3 /-flJf ^ oji- ^-ul*V %^>(90)# 

^^}7) ^ ^2]S(110)^ Cf°cJ*>7fl ^€ ^ 9X^. 

717HM- ^Jr-i- ^Al^ ^^^> £ S. ^^Rr ^o] 0>u|e|. ( ^ 5]S 

^ ^^-ofl ^S}^ ^Eflcq ^-fofl iH^Kr 21^- S^oJlEl^q. 

<i65> °1a o MH y>sf ^ t^ofl ^Hl^- #^7}^ ^n^ilS. tti^ 
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<167> £ 14* ^-S*}^ , *lll^ *HH 5)-^ ^i^^l^r, PE^ 

^o) 7|-^fV ^Bl^- ^7>(125)7|- o]$}o] tf\<mo] o]^.o]^\ ^ 
7} sfl^(!20)* ^-wlW. 

<168> Al-71 ^7>(125)5.^ ^ «Vtg^ ^AHlS-ofl tcl-s 

#4l7> # *>M-7l- 

<169> ^-7] ^7>(125)^ ^ ^ ^3)-Ol S^f- 7}^}^, ^7)] 

^ ^ ^0.^5., SH£ 5^ #^o] ^.Qj ^-^7> 

(125)1- ^ 

<170> ^-71 3fl^(120)^r ^ ^# -f^ ^ °1 7>^> 
^- 

<171> ^71 *3a^ ^7>(125)^ ; W *1^1*> ^ ^^AlTi-g; *lM^Rr % 

^7] ^5}^ 4^(120)^8: 2)5. ^ i^^l 

<i?2> <^7H, Aj- 7 i aj^s ^7>(125)^ «>£^ <>l-§-*M ^12: ^ # 

-S-sfl o^eflo] ^Efls. ^ Xi^-^-S, ^-7] ^e]^ ^7> sfl^(i20)-a- 
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<173> ^7>(125)£| oieflol^. o)=lo^ 2fl^( 120 )o11 

Ai ^ ^2^r ^ sHb 1 "^ ^3 £ #3 7>^^5L^- 7l#(llH 

<174> ^tgofl 4= gpj- <^#^^H1 ^5]^. 3fl^(120)^r £ 14°fl £ 

^ ^(P)^ *>M-S1 -gt^ ^7>(125)7> tfl -§-£];£ J=- ^ 

<175> ^nfl, sfr^*} i£fl^(120)^ Z]- °1=L^ ^H]^ ^7>(125) 4^ # 

<176> ^7K125)7> ^ 4^ % i^r #^ ^ ^#*K£-I=- 

<177> *V^, £ 15°fl 5*1 € ^°|, t^aHH} trf^ s)-^- <y*^^-^ofl 

4=^, ^^s. -£^74 sfl ^(120)^- °l^Rr ^7]-(125) "-^^ #3 

^ 3#*KE^ ^^ji, ti4 5fl^(i20) #^(# ^ #(full) 

^ ^^*>7l 3tb 2^ ^EK130)« cj ^al^, # ^Hf 5)-^ t^i#eflo] 

<5>J1, 5]A>^^ ^.g. ^7]^o] - ^-5| §).a o V ^Jr-g- ol 7 > 
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<i?8> ojufl, ^7} ^ ^E^(i30)^ -i-^, £ 16°)) w>sq- Qo), yj- s^CPHl 

R, G, B li7} s.Jf tfl^-s]7ll ^€4. 
<179> ol ^ 130)^1 R, G, B SL±.2\ wfl^l ^H^l 

#dt*} sH^H^ ^e^s 2*>€ aflt^ -fHWcf. d\ 7 \x\ t ^ ^eK130)^1 

R, G, m&r^t ^*}7] tifl^m 5W. 

<iso> o}$>\- ^-o], 2fl^(i20) ^ ^(130)-!- ^ltt 

<18l> i 17^ x|l3^Al^ol] rr}-^ o] ^ .g. 7 ]\^o_^ ^o] ;£i£c,]t} 

<182> £ l 7 o. > i^o} 2j|3^*]aJN nJ-S. 5)-^- °J<M^*H1 &<>H, ^Bl^- 

^-^> sfl^C 140)^8: ^ 5|-db(P)ofl M] 7fl iE^ H ol^-^ 3$r^\ 
(145R)(145G)(145B)7l- ^-g-5]£S. ^^^cf. 17<>ll^^ <#7] ^Mi*} ^(140) 

o] 7\ SHh(PH *\) 7fl^ ^e)s ^x>(145R)(145G)(145G)7> cfl-§-s]i^- ^ c.- 

<183> ojr^, z}- ^(PH cfl-g-Sl^ a\] 7115] ^5]s ^-^>(145R)(145G)(145B)S.^ 

<« S<H, 3^#(R), ^#(G), *<j^(B)^§: #^^>J1 21- &7}*\ 
91 ^ yp^^s. £ ig-tgs) ^AHls.ofl n}^ *Je).a ^-^> # ol 
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<184> o]<4 ^-Ol, Z}- 5j-^(P)cH] ^ ^.o] t ^Afl^-( R)) ^-^(G), ^Afl^.( B )^ z|z| %■ 

^ ^ ^#§>H-^ *§^& 37fl^ ^.g. ^-^>(145a)(145b)(145c)7> 

SL^ ^Sl^ *fl^ ^*Hr , ^ ^ R, G , B 

( full-color)-!- ^ °H, ^-71 ^ ^-g- 

( 145a) ( 145b) (145c)^r ^ ^ ^# ^« ^Bl^>7] £|*fl ^» , ^ ^o] 
<185> £ i 7 ofl ti>^- ^ 2fl^(140)# ol^>^ ; ^£0] ^-ej. s) 

<186> o^H, fit} ^ ^-i: *r 5L 15 ^ £ 16<>fl 

^ ^ ^eK130)« ^>7l ^E]^ #±_7.} 4^(140)^ ^^l c] ^l^Kr ^E 7>^ 

<187> <*J7H, Sfl^(140)^ 4 sMl(PHl tfl-g-^ ^ 7>^ S)-^ ^ # 

^ ^ ^ M] 7fl o^o] ^7>(145R)(145G)(145B)^1 ^ wfl*l ^/ 
£^ ^ €^(30)21 R, G, wfl^^ tf<#*}7ll ^ &i=r. 

<188> o]^6\}*] -M^^. yj-4 ^o] cJ-Afl ^ ^ ^Kg- oj ^ ^ ^ oj^r ^- M}- 

t^ofl oj-s ^ ± Qsftg. #&x\o) ^ 7 }^}v 

si, #<H, ^£1-8- "S^l^, #tfl ^^71 J§-2) ^-2. 
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<190> ^71^, ^"71 ^tfl ^71^, 7fl<?1 ^iL ^7l(PDA) ^ 

#tfl 7>^*V *^l-g- 7l7l7> ^ ^ olcf. 
<191> s^V, ^-xgofl afs. j^V <y#e^H- oj-g.^, #<|3 sfl^oflAi 033 

<192> ol^Hl^^, £ ^ofl ^ cy^^^ 7 |. cjcy ^7>7l- o]^> 

€ o^HJeL yfl<§ ^^£]o^ o]-^^] cJOjo} -3-^74 ^l*Hr ^ 

^#^^]^ #i*V 2fl^* ^7fl o]a o v ^-*>^ jiuf tflSpgiliEL ^€ 

<193> £ 18^- ^v 7 j*v ^ ^ ^ofl 4^- SJ-tf ^#^^-^l7> t^ig ^5fl a] ^^5. 

<194> £ i 8 ofl ^-ol, i^ofl rtj-s. ^ oi^^^]^ ^-^-a 5^3.^(155) 

* °l-g-*H, ^(lSiWl cy^^q. p,]^^ ^^ oj 7l .-^ £ ^. D>M 

^ €^«1^(150H ^>-§-€ ^ ^7l 2] -E-^(155)£r, # a^lE^ ^-o] S- 

(151)lflS] S.^ ^1^, ^ nflfrC 153)^1 31 Ji #^1Jl7> SA>5l^ ( ZL ^ 



62-39 



1020020072408 #^ 2003/5/30 

<i96> o] avoi] ^ ii^th #^7}^r <^1* ^M^Hl 

^r, ^ «V£*ll #31 M 2=iffl*]^EUM0SFET) ^2:4 4 0 1#4 3^ B^4^ 

(Bipolar Junction Transistor) 4^-, °14 Sl^S}^ #^4-t"I- ^T-£ 

S *3 HLfe <y#?HH^ °l-g-*H ^€-4. 

<i97> sfl^ ^^^oll $X°1*], n^. % ^1 

S-Sl ^^H^l fie e^Cbit line)4 ^(word line) ^4 ^-o] s)-^ ^ 

<g^€4. °ls1tr, *Jb^ %±.7\ sfl^ i£S]S. ^H7>^*V ^-^^s] 

SS, ^#4^12:4 ^ xl ^ Al ^ ^o] 7 } -g-ol^ji, sf44 j^c^o^ ^^-sf >£ 
*3tr4. 

<i98> AV7IS]. aj-sf ^ .a t£t$6\] 14a. ^3.2. ^*Kr, ^el-sofl 7 ] av^. - 7 1^^ ^ 

^3) 71^ ^/5^ir 7l^# 5]S7> ifl^ f2S ^SH, ^£.3. ^711 

£ 5L*§ ^-§- ^til§}ji oi^ ( ^ ^^-o] 2.= 7>^>4. 
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<200> iE*V, ^-71 ^ ^ofl n}-g. ^/£E£r 7l^# Sfe 5] 

S7} xfl^ #^7Rr, ^H^afl 71 tiV-i- ^ A>-g-^>H.S ( <^^^ 

€- ^7># ^-g-*v ^e)^ %±t\ ^^s. 91 

ss, ^^)^<y a7i» ^ sack ^<hi *m <a#3#*l^ ^ 

<202> i£«V, ^7l al-Sl- aj-s- sj-^V ^t^^l^r SMi^S ^ 

^ 33* U-«fl^l 3-^7} S-^f ^ ^ A]Jr # 

<2os> *)-eH, 4^ ol -S-^; s}-^ 1 - ^^Hlfe n 
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[$^-* 1] 

T# 9? <^^u|- £ S. o^igofl ^^oj x^Eofl cq^fl -#7) 7]# 

^-71 5L^§ ^3} ol=£S. 4^0] tiV^^j ^JjL;^. if-^> 

°\. A oM 71^1 aVi^l M-»Mr ^71 71 ^ ^tfl^o}ji,^s. <^*> >£5131 

A 5. ^ %^7>. 
[^t 1 * 2] 

^-71 ^7>«-^ ^ ol «.«.ofl^ 7 R> ^l^ofl #£*H #^ 

1- ^ll«]:5L^ #^Jf- ; ^7] ^iy>5L^l #;gJf^ ^JLS <?l^*V ti>5L^l *fl2tiV 
51*fl ^ *fl, ^71 *fl2«KE*)l ^7]^o.S. <^^€ alllTllolE 
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[$^* 3] 

^|2%H1 A oM ^l^^g- ^-71 ^H] 3=^ ^ o. s. 

.[^^ 4] 

*)12%H1 5^1, ^"71 ^^JE^l #^ tf^ ^ ^^Hl ^^^32f; ^71 

5] 

*Hl* *U%1- ^ <^in *V *<H1 SU^I, ^-71 «V£*fl M^fe ^7l 71 

^ tiVcfl^oi] A o V 7 ] J£3§ ^cdofl go. o^^^j £^E f ^^TT ^ 

6] 

S^b p^^ ^^l 7]aV# ^- 7l^r2f; 

^ #7] 7) #2] <£t£6\) S^Eofl eqsfl #7l 7l ^ 

u4 ^rSLS. <g7)} £^ #71 71^31 ^-cfl^ <H«- ^ ofl #7l 



62-43 



1020020072408 %^ 2003/5/30 

£ 3§ eg 03-^ ^ ^ ^^f ol s-s^. ^y) 7}^ tiVcfl^o.^ ^€ *>M-^ aVSL^l 

#7l 7|tf ^^^.S *}-8-*M #7l H^H ^^H, #7l #^7}^<H1 

7] 

*)16^M1 , #7l ^ 

8] 

*fl7%Ml 5a<H*i, ^"71 ^ll^i^ #7) JE^S <3<3 <§^€ *i^-<y 4f^ 
^ ^ ^7>. 

9] 

^16%1- ifl*l *H8%> f %H1 5U<>H, #71 tiVE*fl #71 71^ av 

5- ^-i*h 
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101 

XI 1^- ifl*l XH^-, Xl6%> vfl*l Xl8%> # tr *cHl &<>H, #7l r^H 1 ^ # 
# ^Xl #31 14 H ^H^l iE| (MOSFET) , 

#71 ^ ^3^r, 

#71 ^^i«.oii p>^^ X12XMB 3^4; 

#7] i^Ri-^i m XH^;-!- cl 5£^>^, 

#71 XI 3 £ XI 4^ # <Xi=: §>M-^r #7l JE^g 7j 7 |^S ^^l^r 

^SLS- ^5l€" ^7>. 

[$^* 11] 

XU0*oHl $1°]*], #71 Xl3 m XI 4^ ^ ^>M-4 #71 Xl2^iq-^r ^5. tfl-g- 
12] 

XU%> ifl^l Xl4%K Xl6*j- tfl^l X18%> ^ tr %H1 5U°H, #71 w> 

°l!-5} ^ B 3! *1 ^(Bipolar Junction Transistor) H)<H , 

#71 ^TT, 

#71 i^^l«-o|l Hflol^, olnlEi, ZjUjEi #^r;# D] i^>^ ^-g- IRJil 

3. ^el^- 
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i3] 

^ 12* 0 H1 91°!^, ^"71 ^^1^ 71^1 HlM^* S.^§>JL, ZL °H^» 
#^7.}. 

14] 

*1]13%H1 ^"71 ^E^o] aflol^ ojnlE^ TjTfl A>o] ^ Q^e. ^ 

^1 #7fl ^€ 3# *}*r ^7>. 

15] 

^-^V7> c^eflois. tifl<l5l^ oi^^i sfl^;# 

#7) 

^ ^ &%°] ^7) 71^ ^ofl lE^H^l ^*fl ^71 7)&3± 

7l <^-4 ^ ^21 o| s.^^. tg^ig 4^0) ti>jr^] = SfSfo], 

#7l 71^1 °1^*V Wli^l 1"^^-^ A o V 7l 71^ tiVcfl^olJi,^^. o]^*|- HVi^l 
-¥•1-8: ^S. ^rCfl^^S. ^^H, 2# E^^l^Eil- vfl^ ^2:5. £ #4i7}-«- 
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#7l ^±.7^- ^ ^^-M ^% &7}q°l -tls ^/ 

#7l ^ ^S^r #7l ^^7> 5fl-iS^Ei Z}- Sj-^ig 5R£2] *}f»3 

i^^J- 16] 

*fll5%Ml 5^*1, #7l ^ ^Stt, 

#71 ^M-Jf£] ^ °l^Mr 7># <^4§H 3*1^ ti>£^ l-^ 

1- ^ltiVS^l #^^- ( #7l ^lltLhE^ ^^2] ^SLS. «h£*ll ^2^ 

S.31 1" ofl, #71 *H2aV£*ll #^^-^1 ^7l^o.5. *11l7lMH ^^-4; 

#71 ^«ofl ^7i^^.s ^U^i^; 

#7l *)UtiV£3l #^^-^1 &7}**o_3. ^12^^-;^: S^Rr ^ ^<LS. 

17] 

^16%H1 ^^^i, #71 *U^£- #71 5L^§ <3<*#<Hl ^ ^^-o] 4lj- 

^3 — ^ s}-# <y#^#*]. 
18] 

^16%H1 ^M^i, #71 ^^^r ^ A>5j.n^ o_V£^l ^jsfl 14 E?l^]iEi 

(M0SFET) 

#71 ^ ^3^r, 
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19] 

[^t 1 * 20] 

^116^H1 ^-71 ifl^JJffe H}o)^-ef ^ (Bipolar Junction 

Transistor) ^SS. £)<H & °» , 

#71 i^^-ofl «flo|i, v]b], £^r;^ 3 SE^-sHr ?A^r 

[^T 1 * 21] 

*fl20*<Hl 5a<H^, i^^ 1 ^ 71^1 tiflol^# £3§*>ul, ZL $H olnjEil- 

[3^* 22] 

*fl21^1 &°H, ^ E JjE^^ a o V 7 ) tiflojiS]. ol^Ei^ ^Tfl A>o] ^ ^ 
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IQtt 23] 

^£^4 *fl2*>£*fl Ir^Y- zl 3^1 ^"71 ?\}2A o]e ^^-o] 

uL7i*J- MfS* .^71 ^l27llolB ^-7} ^<g^Hl 2] ^ J17^V 

^°H1 ^ ^71 *H2«V£*1] ^ €7)^ JLS <3^€ 3* 

24] 

*Hl5%> *H23*J ^ %H1 SU^H, ^71 tiVi^l #^^r ^71 

71^ aVcfl^oll ^-71 51^3 <g*Hl til^fl ^^1^1 3 

[^^J- 25] 

^7>7> o]*}Q o]$}o]5L *1\<£5\o] 0)^-0] ^ #^7} 3fl^;^- ^Wl^H, 

^ ^ o^^S ^-7] ^Tg^ ^Eofl o}sfl 7)^.4 

t^l^-S -^515. <£7fl £^ i^S ^"71 7]3&*) «]:cfl^ ^ ^7l £ 

3g ^4 ol # 7 j 7l#4 a>rfl^o.S. H?}^ ^£^1 # 

S^Kr m H^l^t- ufl^V £ ^7>^-4; 

^71 7)^ f^AS. A>-g-*}cr| #7} #^7>>^ <^ofl ^^M, #71 ^^H*-^ 
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#7l %±.A^ i^^l^l ^% £ ^% *fl<H* 3}*V ^7}^91 US. %/ 

#7) #7] *3e^ 3- sHJ-s] #313 <g^ 

[^t 1 * 26] 

^125%H1 #7l ^ ^2:^, 

#7l 7l#ofl ^71^^.5. ^ll7flo]E ^jz}-; 

#7l 5.3$ <3^ofl ^7l^O.S 

3-# <g#^#*i 

27] 

*1l26*J-ofl &<>H, #7} ^1^^ #7] JE^ <3<* #6fl JjLig ^o) ^-i- 

^ $-# «y#3#*i. 

[^^%> 28] 

^26%H1 Sl^H, #7l =4* «V.£*)1 #31 JL^f B^M^E] 

(MOSFET) &°-°l, 
#?1 

#7l ^SRl-M n>^^ ^|27flolH 

#7l ^^*11 *fl3 £ *04*H-;* t\ 
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#7l *113 31 *\}4^ ^ 6] hi #7l 5L^§ <g*H ^71^^.5. 3# 

^ aj-# ^#^#^1. 

29] 

^128*^1 Sa<H>H, #7l ^)3 ^ *fl4#^ ^ ^71 ^12^^-^r ^S. cfl-S- 

30] 

^126%H] 91°]*), #7l wMl-eJ- ^ S^l^Ei (Bipolar Junction 

Transistor) f^S sH $1 , 
#7] ^ ^S^, 

#7} p>^^ Hfloli, ol^E], CI S^Hr 

31] 

#3#*1. 

[3^8" 32] 

^\ ^sls. s)-# <y#^#*i. 
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33] 

^>cfl^6(i £ 3§ ^^di ti ]sfl ^ ^r<a«H s^3*=- ^ 

^ °df^#*l 

34] 

^15*j- ifl*l ^23^-, *fl25% ^132%> ^ ^ iHl , A o v 7l % 

±x\ n^}^ A ^±yk ^ ^*}5i^- € M] 7fl ol^-o^ ^-^>7> % 

35] 
36] 

*fl35%H &<>H, -*7l ^-^V sfl^ #^<H1 #^tb W ^*>7l 

3tb ^ ^-a^Rr ^-g- ^HJiLJL 3HJ- 

[$^* 37] 

^34%H1 5U°H, -*7l #^7> uH^a] ^ofl Zj^ sj-^-i; ^*>7l ^tb 
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